The total radioactivity of liver lipid per 100g of the body and the incorporation of each substrate into triglyceride in the lipid were significantly higher in the imbalance group than the control group.
Conversion of each substrate to 14CO2 was not imparied in the imbalance group.
It is evident from these results that the induction of this type of fatty liver is due mainly to the triglyceride synthesis by both the fatty acid synthesis and the transesterification of fatty acid.
These results are considered to support the previous assumption in which acetate-1-14C
was used as a precursor.
In a previous report," in a series of the stu dies on the mechanism of induction of fatty liver by an amino acid imbalanced diet con taining 8% casein supplemented with 0.3% of DL-methionine (threonine imbalance),' the stimulation of hepatic lipogenesis in this type of the fatty liver was indicated by mea suring the incorporation of acetate-1-14C into various lipid fractions during in vitro incubation of liver slices. For this reason, glycerol-1-14C and palmitate-1-14C were used as precursor to asses the incorporation of the exogenous and endo genous fatty acid (or glycerol) into triglyceride fraction, and citrate-1,5-14C, pyruvate-1-11C and pyruvate-2-14C were used to asses the triglyceri de synthesis through the fatty acid synthesis in the present study. Incorporation of labeled precursor into liver lipid and conversion to 14C02. The preparation of liver slices , the composition of incubation medium and the con dition of incubation, the thin-layer chromatography for lipid, and the counting of radioactivity of lipid and 14 CO2 were carried out by the same methods as reported in a previous paper." Analysis A, glycerol-1-14C; B, palmitate-l-14C; C, citrate-l,5-14C; D , pyruvate-1-14C.
•
into lipid, only 14C02 was measured also in this case.
From the results shown in Fig. 1 , 2hr of incubation time was adopted for all the sub strates in the following experiments.
3. Incorporation of glycerol-1-14C into liver lipid and conversion to 14C02
As shown in Table II , the difference in incorporation into total liver lipid and 14C02-generation between Groups I and II was not Incorporation of glycerol-1-14C into these three lipid fractions is recorded in Table III . The rats of Group II, in comparison with those of Group I, exhibited an increase in incorporation into triglyceride (P<0 .05) and a decrease in incorporation into diglyceride and phospholipid on the basis of percentage of the total lipid. The ratio of incorporation of glycerol-1-14C into triglyceride and phospho lipid, and specific activity (TG dpm/mg pro tein) of Group II were significantly higher those of Groun I (P<0.05)
Incorporation of palmitate-1-14C into liver lipid and conversion to 14C02
The relatively high peak of fatty acid due to the contamination of unreacted palmitate-1-14C is found in Fig. 3 . Consequently , this fatty acid peak was left out of calculation of incorporation.
The incorporation of palmitate-1-14C into each lipid fraction is shown in Table IV . The incorporation into triglyceride was sig nificantly higher in Group II than in Group I (P<0.01), as similar to the result observed in See Table  II As shown in Table V , the incorporation into total lipid, specific activity (dpm/mg protein) and total activity of liver lipid on the basis of body weight were higher in Group II than in Group I (P<0.05).
The difference in 14CO2-generation between Groups I and IT was not significant. Examples of radio-thin-layer chromato grams of liver lipid in Groups I and II illus trated in Fig. 4 . Five peaks were found in this case. The incorporation of citrate-1 ,5-14C) into each lipid fraction is shown in Table  VI . The rats of Group II, in comparison with those of Group I, exhibited largely an in crease in incorporation into triglyceride (P<0.05) and a decrease in incorporation into phospholipid (P<0.05). The ratio of in corporation of citrate-l,5-14C into triglyceride and phospholipid (P<0.02) and specific activity (TG dpm/mg protein) (P<0.05) of Group II were significantly higher than those of Group I.
The synthesis of long chain fatty acids has been shown to be an extramitochondrial pro cess,14,15) whereas the production of acetyl CoA from pyruvate occurs within the mitochond ria.16) The extramitochondrial utilization of acetyl CoA for fatty acid synthesis requires a translocation across the mitochondrial bar rier. It is generally known that the mito chondrial membrane is relatively impermeable to acyl CoAs but permeable to citrate. The major fate of acetyl CoA formed from pyruvate in the mitochondria is a condensation with oxalacetate to form citrate. The citrate formed may serve both as a tricarboxylic acid cycle intermediate, which is oxidized to CO,, and as a precursor for the extramitochondrial formation of acetyl CoA.17) In the extrami tochondrial compartment the citrate cleavage enzyme reconverts citrate to acetyl CoA and oxalacetate.18) From described above, it is seemed that the value determined in this experiment indicates the activities of lipid synthesis via the reaction of citrate cleavage enzyme in the extramitochondria. The in crease of triglyceride synthesis by this pathway in the imbalance group was also observed. 6 . Conversion of pyruvate-1-14C to 14CO2 As shown in Table VII , the incorporation into total lipid, specific activity (lipid dpm/ mg protein) and total activity were higher in Group II than in Group I (P<0.05). The difference of 14CO2-generation between Groups I and II was not significant.
Examples of radio-thin-layer chromato grams of liver lipid in Groups I and II are illustrated in Fig. 5 . Five peaks of lipids were found in this case. The incorporation into each lipid fraction is shown in Table VIII . The rats of Group II, in comparison with those of Group I, exhibited largely an increase in incorporation into triglyceride (P<0.05). The ratio of incorporation of pyruvate-2-14C into triglyceride and phospholipid (P<0.01). and specific activity (TG dpm/mg protein) of Group II were significantly higher than those of Group I (P<0.05).
Bressler et al. 19 ) have analyzed the contri bution of non-citrate pathway toward the lipid synthesis by comparison of incorpora tion ratio of "CO, and 14C-lipid from citrate-1,5-14C and pyruvate-2-14C. The ratio of 14C0 2 and 14C-lipid from citrate-1,5-14C (Table   V) and from pyruvate-2-14C (Table VII) suggest a possibility that the imbalanced diet increased the lipid synthesis through a non citrate pathway, because the contribution toward lipid synthesis of pyruvate-2-14C was higher than that of citrate-1,5-14C.
a, b, c ) See Table   II .
a , b, c) See 
